The hydrophobic cationic cyanine dye inhibits oxidative phosphorylation by inhibiting ADP transport, not by electrophoretic transfer, into mitochondria.
The effect of the divalent cationic cyanine dye tri-S-C4(5) on oxidative phosphorylation in rat liver mitochondria was examined. The dye at about 100 n mols per mg mitochondrial protein inhibited state 3 respiration and ATP synthesis almost completely. However, it had no effect on submitochondrial particles, like other hydrophobic cations. The dye inhibited the transport of ADP into mitochondria mediated by the adenine nucleotide translocator. Thus, the inhibition of oxidative phosphorylation by the cationic dye was concluded to be due to its action on the adenine nucleotide translocator, not to its electrophoretic transfer into the inner space of mitochondria according to the inside-negative electrochemical potential.